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A ZOOM LENS CAMERA, AND A ROTATION TRANSFER MECHANISM 

BACKGROUND "OF " TfiE 1 INVENTION " * ' ""• ' . . : 

1, Field of the Invention 

5 The present invention relates to a zoom lens camera 

including a driven member which is driven in association 
with a zooming operation of a photographing optical system. 
The present invention also relates to a rotation transfer 
mechanism for transmitting rotation of a rotational ring 
10 to an associated member to move the associated member in 
association with the rotation of the rotational ring. 

2. Description of the Related Art 

A zoom lens camera (i.e. , a camera with a zoom lens) 
with a zoom viewfinder and/or a zoom flash which is driven 
15 in association with a zooming operation of a photographing 
optical system of the zoom lens, wherein a driving force 
for driving the zoom viewfinder and/or the zoom flash is 
obtained from movement of a rotational ring for driving 
the photographing optical system, is known in the art., 
20 In this type of zoom lens camera which is capable of not 
only moving the photographing optical system in a 
— — w p.r;ede.teriuine.d zooming ragge (between w id e ; „.c^i d, \t e -le, p h o t o )>.-,*•,, ■ 

but also retracting the photographing optical system- to 
a retracted position (accommodation position), the 
25 rotational ring and the zoom viewfinder and/or the zoom 

1 



flash need not to be associated with each other when the 
photographing optical system is moved in an 
— - — .advancing/retracting range ( non-photogr aphirig- ^range )~~ — r ' 

between the 2ooming range and the retracted position ( e . g • , , 
5 between wide-angle extremity and the retracted position ) . 
Providing an associating mechanism (linkage) for 
associating the zoom viewf inder and/or the 200m flash with 
the zooming operation with such an association releasing 
function tends to increase the size of the' associating 

10 mechanism. It is difficult to provide the associating 
mechanism with the association releasing function while 
keeping the associating mechanism small and compact in 
size, especially when the range of rotation of the 
aforementioned rotational ring for driving the 

15 photographing optical system in the advancing/retracting 
range between the zooming range and the retraqted position 
is large. The same problem arises not only in the 
rotation transfer mechanism of the aforementioned type 
of zoom lens camera but also in a general rotation transfer 

20 mechanism which needs to be capable of releasing the 
association of a rotational ring with an associated member 

r . ... v whic h mo v e s r ija, as so g i a t i o n with dcot.a*tio^i-0rfe- the--r.ot atipna,!-,,. v . 

ring. 



25 SUMMARY OF THE INVENTION 
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The present invention provides a zoom lens camera 
including an associating mechanism for associating a 
zooming-associated * driven /member with - a" zooming 
operation of the photographing optical system to drive 
5 the zooming-associated driven member in association with 
the zooming operation, wherein the associating mechanism 
selectively switches between an association state in 
which the zooming-associated driven member is driven in 
association with the zooming operation and an association 

10 released state in which the zooming-associated driven 
member is not driven in association with the zooming 
operation, and wherein the associating mechanism can be 
constructed as a small and compact mechanism. 

The present invention provides a rotation transfer 

15 mechanism for transmitting rotation of a rotational ring 
to an associated member to move the associated member in 
association with the rotation of the rotational ring, 
wherein the rotation transfer mechanism can selectively 
switch between an association state in which the 

20 associated member is driven in association with rotation 
of the rotational ring and an association released state 
i. ; r ife^&i^ii.^rtfee, ..associated . member \ is.^o^>vda-iv€^> \-±;n.:i 
association with rotation of the rotational , and wherein 
the rotation transfer mechanism can be constructed as a 

25 small and compact mechanism. I 
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According to an aspect of the present invention, a 
20on\ lens camera is provided, including an optical- 

element drive mechanism for driving optical" ^lem§nt^ "of 

a photographing optical system along an optical axis 
5 thereof to perform a zooming operation in a ready-to- 
photograph state , and a retracting operation in which the 
photographing optical system is retracted to change from 
the ready-to-photograph state to a retracted state; and 
a zooming-associating mechanism for associating at least 

10 one zooming-associated driven member with the zooming 
operation so that the zooming-associated driven member 
is driven by the optical-element drive mechanism in 
association with the zooming operation in the ready- 
to-photograph state, and for releasing the association 

15 of the zooming-associated driven member with the zooming 
operation during a transitional state between the 
ready-to-photograph state and the retracted state. The 
zooming-associating mechanism includes at least three 
rotational members which are coaxially positioned on a 

20 common rotational axis to be rotatable thereon relative 
to one another. The three rotational members include a 
nvast ex jc&fc&st.i.Qii a 1 memb.er, and*-a: *s*&a**e..- rotational, -member 
which are positioned at opposite ends of the common 
rotational axis, respectively, the master rotational 

25 member being associated with the optical-element drive 
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mechanism to rotate/ the slave rotational member driving 
the zooming-associated driven member by a rotation 
thereof. Each opposed surfaces of any two adjacent 
rotational members of the three rotational members 
5 include a rotation transfer portion, the rotation 
transfer portions being engaged with each other at 
predetermined relative angular positions thereof so that 
the any two adjacent rotational members integrally rotate, 
the any two adjacent rotational members being allowed to 

10 rotate relative to each other at relative angular 
positions thereof other than the predetermined relative 
angular positions. The slave rotational member rotates 
together with the master rotational member after relative 
rotations among the any two adjacent rotational members 

15 occur in sequence when the photographing optical system 
changes from the retracted state to the ready-to- 
photograph state. 

The zoom lens camera can further include a biasing 
member for holding the slave rotational member at an 

20 angular position thereof at which the slave rotational 
member is held before being rotated together with the 
c master -'r^tat ion al - member . \ — • • • *'U*jji&rss. "^;wn^ .• ^><* 

It is desirable for the master rotational member and 
the slave rotational member to be identical to each other 

25 in shape and size, and symmetrically positioned with 

5 



2004 03/17 15:27 FAX 03 3234 0316 

V t 



* GSB, P. L. C 



©013/074 



respect to a plane orthogonal to the common rotational 
axis . 

It is desirabl^ for each of the" two' rotation transfer 
portions to include a projection which projects from the 
5 opposed surface thereof, so that each of the two rotation 
transfer portions has opposite end surfaces in the 
rotational direction. One of the opposite end surfaces 
of one of the any two adjacent rotational members and one 
of the opposite end surfaces of the other of the any two 

10 adjacent rotational members are in contact with each other 
when the photographing optical system is in the retracted 
state. The other of the opposite end surfaces of the one 
of the any two adjacent rotational members and the other 
of the opposite end surfaces of the other of the any two 

15 adjacent rotational members come into contact with eaqh 
other after the any two adjacent rotational members rotate 
relative to each other when the photographing optical 
system changes from the retracted state to the ready- 
to-photograph state. 

20 xt is desirable for a peripheral surface of each of 

at least, the master rotational member and the slave 
r,o t a t i,o nal-memb ec-amon g - 1 h e vt tere^ -r o f a t-io n<al-memb e r s to 
include a gear portion. 

The zooming-associating mechanism can include at 

15 least one gear positioned between the master rotational 
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member and the optical-element drive mechanism, and 
another at least one gear positioned between the slave 
rotational" inember and the zooming-associated driven 
member, 

5 The biasing member can be a torsion coil spring 

positioned around an axis of a gear of the another at least 
one gear. 

The zoom lens camera can include a viewfinder 
optical system independent of the photographing optical 
10 system, the zooming-associated driven member including 
at least one movable optical element of the. viewfinder 
optical system, the movable optical element being driven 
by the optical-element drive mechanism to vary a viewing 
angle of the viewfinder optical system in association with 
15 the zooming operation. 

The. zoom lens camera can include a zoom flash 
provided independently from the photographing optical 
system. The zooming-associated driven member includes 
at least one movable optical element of the zoom flash, 
20 the movable optical element being driven by the 
optical-element drive mechanism to vary an angle of 
.-^>.r -J-^iwi .nation .of. the zoom f 1 as h-^in^as^^o^iati orr w%i t-'fi tftre >*^w^y;> R r ? 
zooming operation. 

It is desirable for the optical-element drive 
25 mechanism to include a zoom gear which is rotatable about 

7 
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a rotational axis parallel to the common rotational axis 
of the three rotational members; and a cam ring which is 
rotatable about' a rotational axis" paralTel to^the common 
rotational axis of the three rotational members. It is 
5 desirable for the cam ring to include cam surfaces for 
. moving the optical elements of the photographing optical 
system along the optical axis thereof in predetermined 
moving manners; and a circumferential gear formed on a 
peripheral surface of the cam ring to be engaged with the 

10 zoom gear. The master rotational member rotates in 
synchronization with the zoom gear. 

It is desirable for the zoom lens camera to include 
a retractable zoom lens barrel which is positioned around 
the photographing optical system, and retracted into a 

15 camera body upon a main switch of the zoom lens camera 
being turned OFF. 

It is desirable for the zoom lens camera to include 
a zoom motor and a reduction gear train for transferring 
a driving force of .the zoom motor to the zoom gear. 
20 Tt is desirable for the zooming-associating 

mechanism to include a cam plate positioned between the 
_ . anpt^^.^t- 4fia • . one .^eax^ ^nd- the . -zoomi n g--as aoc i ated. ±. - 
driven member to be linearly guided in a direction 
orthogonal to a direction parallel to the optical axis. 
25 In another embodiment, a rotation transfer 

8 
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mechanism is provided, including a rotational ring which 
is rotatable forwardly and reversely, and an associated 
driven- member which is driven in association with a 
rotation of the rotational ring, and at least three 
5 rotational members which are coaxially positioned on a 
common rotational axis to be rotatable thereon relative 
to one another, the . common rotational axis extending 
parallel to a rotational axis of the rotational ring . The 
three rotational members can include a master rotational 
.10 member and a slave rotational member which are positioned 
at opposite ends of the three rotational members in a 
direction of the common rotational axis, respectively, 
the master rotational member being continuously 

associated with the rotation transfer mechanism to rotate 
15 whenever the rotation transfer mechanism operates, the 
slave rotational member driving the associated driven 
member by a rotation of the slave rotational member. 
Opposed surfaces of any two adjacent rotational members 
of the three rotational members, which are adjacent to 
20 each other in the direction of the common rotational axis , 
each include a rotation transfer portion, the rotation 
^.r^rerair-v ££ an s f e.r, . . portion s__ being ,e n^age^m-th-e a-oh ■• i'-ot%-e#' a a't'" ^ " ' • 
predetermined relative angular positions thereof in a 
rotational direction of the three rotational members so 
25 that the any two adjacent rotational members integrally 

9 
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rotate, the any two adjacent rotational members being, 
allowed to rotate relative to each other at relative 
-. .. angular positions thereof bther^ehaTi th^'-preiietermined ' 
relative angular positions. The slave rotational member 
5 rotates together with the master rotational member after 
relative rotations among all the any two adjacent 
rotational members occur in sequence ' when the 
photographing optical system changes from the retracted 
state to the ready-to-photograph state. 
10 The rotation transfer mechanism can include a 

biasing member for holding the slave rotational member 
at an angular position thereof at which the slave 
rotational member is held before being rotated together 
with the master rotational member. 
15 xt 13 desirable for the master rotational member 

and the slave rotational member to be identical to each 
other in shape and size, and symmetrically positioned 
with respect to a plane orthogonal to the common 
rotational axis . 

20 In another embodiment, a zoom lens camera is 

provided, having a retractable zoom lens which is 

... W^^t^P.te^^^p^^-.q^mejia. -.body -upon 3 a,, l main-svitch ..o.f . the v«w«^-g«a*w 
zoom lens camera being turned OFF , wherein the zoom lens 
camera includes a zoom lens drive mechanism for driving 
25 the retractable zoom lens along an optical axis to perform 

10 • 
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a zooming operation in a ready-to-photograph state of the 
retractable zoom lens, and for retracting the retractable 
zoom lens -into the 'camera bdff to" change the retractable 
zoom lens from the ready-to-photograph state to a 
5 retracted state upon the main switch being turned OFF; 
and a interconnection mechanism which interconnects the 
zoom lens drive mechanism with at least one zooming- 
associated driven member so that the zooming-associated 
driven member is driven by the zoom lens drive mechanism 
10 in association with the zooming operation in the 
ready-to-photograph state, the interconnection, 
mechanism releasing an interconnection between the zoom 
lens drive mechanism and the zooming-associated driven 
member while the retractable zoom lens changes between 
15 the ready-to- P hotograph state and the retracted state. 
The interconnection mechanism includes at least three 
rotational members which are coaxially positioned on a 
common rotational axis are rotatable thereon relative to 
one another. The three rotational members include a 
20 master rotational member " and a slave rotational member 
which are positioned at opposite ends . of the three 
■ - - *'9$&%k9&&- #e©bers_iii a^Av+tattonrof the common rotational-- " 
axis, respectively, the master rotational member being 
continuously associated with the zoom lens drive 
25 mechanism to rotate whenever the zoom lens drive mechanism 

11 
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operates, the slave rotational member driving the 
zooming-associated driven member by a rotation of the 
slave 'rotational member "*Qp§is ed~sur f aces of any two"'"' 
adjacent rotational members of the three rotational 
members which are adjacent to each other in the direction 
of the common rotational axis each include a rotation 
transfer projection, the rotation transfer portions 
being engaged with each other at predetermined relative 
angular positions thereof in a rotational, direction of 
the three rotational members so that the any two adjacent 
rotational members rotate as one body, the any two 
adjacent rotational members being allowed to rotate 
relative, to each other at relative angular positions 
thereof other than the predetermined relative angular 
positions. The slave rotational member rotates together 
with the master rotational member after relative 
rotations among all the any two adjacent rotational 
members occur in sequence when the retractable zoom lens 
changes from the retracted state to the ready-to- 
20 photograph state. 

The present disclosure relates to subject matter 
c onfra i.n#d. i n • J^p a ne s.e . Pa t e n t - »App lie at i o n No .. 2 0 0 3 
(filed on March 20, 2003) which is expressly incorporated 
herein by reference in its entirety. 

25. 

12 
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BRIEF DESCRIPTION. OF THE DRAWINGS 

The present invention will be described below in 
.detail with reference to the accompanying drawings" in 
which: 

5 Figure 1 is a perspective view of an embodiment of 

a zoom lens camera according to the present invention; 

Figure 2 is a cross sectional view of a photographing 
lens system and a viewfinder optical system of the zoom 
lens camera shown in Figure 1 in the retracted state of 
10 the zoom lens ; 

Figure 3 is a view similar to that of Figure 2, 
showing the photographing lens system and the viewfinder 
optical system at wide-angle extremity of the zoom lens; 
Figure 4 is a view similar to that of Figure 2, 
15 showing the photographing lens system and the viewfinder 
optical system at telephoto extremity of the zoom lens; 

Figure 5 is a perspective view of elements of a drive 
mechanism for the photographing lens system and the 
viewfinder optical system which are shown in Figures 2 
20 through 4 ; 

Figure 6 is a front elevational view of the elements 

?5... t . ile ?, r i^f... ™* c M n +?M vwhioh ...ar,e-.show.n- i.n.^F*iig=ur-e -- 57 - * * . , 

Figure 7 is a perspective view of elements of a 
zooming-associating mechanism, included in the drive 
25 mechanism shown in Figures 5 and 6 , for driving the 

13 
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viewfinder optical system in association with a zooming 
operation of the photographing optical system, viewed 
' from an obliquely f ront -si/de*; ^ "**•*■ - - ~ - • - " . ; 

Figure 8 is a perspective view of the elements of 
5 the zooming-associating mechanism which are shown in 
Figure 7 ,. viewed from an obliquely rear side; 

Figure 9 is a front elevational view, partly 
exploded for clarity, of the elements of the zooming- 
associating mechanism which are shown in Figures 7 and 
10 8 in the retracted state of the zoom lens; 

Figure 10 is a view similar to that of Figure 9, 
showing the elements of the zooming-associating 
mechanism, which are shown in Figures 7 and 8 in a 
. transitional .state of the zoom lens from the retracted 
15 state to wide-angle extremity of the zoom lens; 

Figure 11 is a view. similar to that of Figure 9, 
showing the elements of the zooming-associating 
mechanism which are shown in Figures 7 and 8 at wide- 
angle extremity of the zoom lens; and 
20 Figure 12 is a- view similar to that of Figure 9, 

showing the elements of the zooming-associating 
..c^«<^>><*-- ••••• .f*%Vff^9%tibU&WM*iOini in Figures. 7 and 8 at teiephot©*; - - h 57. ,,, 
extremity of the zoom lens. 

25 DESCRIPTION OF THE PREFERRED EMBODIMENT 

14 
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Figure 1 shows an embodiment of a ; zoom lens camera 
according to the present invention. The zoom lens camera 
\-X. .-40 is, pxav-ided.,' at an approximate -center- of-- the-fr^nt-o'i 
the zoom lens camera, with a zoom lens barrel 42 including 
5 a photographing optical system. The zoom lens barrel 42 
is of a retractable type which is retracted into a camera 
body 41 of the zoom lens camera 40 upon a main switch 45 
of the zoom lens camera 40 being turned OFF. The zoom 
lens camera 40 is provided with a viewf inder and a built-in 
10 flash, and the zoom lens camera 40 is provided on front 
of the camera body 41 with a viewf inder objective window 
43 of the viewf inder and a flash lens (Fresnel lens) 44 
of the built-in flash. The viewfinder of the zoom lens 
camera 40 i 3 a zoom: viewf inder which varies its angle of 
15 view in association with . a zooming operation of the 
photographing optical system (i.e., in association with 
a variation in focal length of the photographing optical 
system), and the built-in flash of the zoom lens camera 
41 is a zoom flash which varies its angle of illumination 
20 (flash coverage) in association with a zooming operation 
of the photographing optical system. The zoom lens 

• ■ • Camera 40 . ±S , ?*?T&?$£$:*. ,*»P. surf.ac.e^f^he ; .camera : body , 
41 with the main switch 45, a zoom switch 46 and a release 
button 47. 

25 Figures 2 through 4 show the photographing optical 

15 



system and the viewfinder optical system of the zoom lens 
camera 40. The photographing optical system includes a 
first -J-ens g r qu p . Pxl j. . a . . sh utte if- -(da- ap-k-r-a gm' s h u 1 1 ex ) v 
a second lens group PL2 , a third lens group PL3 , an optical 
low-pass filter (and other filter or filters) PF and a 
solid-state image pick-up device' ( e . g .', CCD image sensor) 
PC, in that order from the object side, "p'z" shown in 
Figure 2 represents the optical axis of the photographing 
optical system. The first lens group PL1 and the second 
lens group PL2 are driven along the optical axis PZ in 
a predetermined moving manner to perform a zooming 
operation, while the third lens group PL 3 is driven along 
the optical axis pz to perform a focusing operation. 
Figures 3 and 4 show a ready-to-photograph state at 
wide-angle extremity and telephoto extremity of the 
photographing optical system, respectively. Figure 2 
shows a retracted state (accommodation state) of the 
photographing optical system. The photographing optical 
system is in the retracted state shown in Figure 2 when 
the main switch 45 is OFF. Upon the main switch being 
turned ON, the zoom lens barrel 42 is advanced from the 
, camera ^ od y 41to mov e the photographing optical system 
to wide-angle extremity as shown in Figure 3 . Thereafter , 
the focal length, of the photographing optical system can 
be freely varied between the wide-angle extremity (Figure 

16 



3) and the telephoto extremity (Figure 4) by manually 
operating the zoom switch 46. Upon the main switch 45 
.. . .b^in^.turAed,.p.F,F.,. the. ..zoom ing a*a**e&r 43 :-.is^.*«fca«t?©tt 
into the camera body 41 so that the photographing optical 
system enters the retracted state as shown in Figure 2 
regardless of the focal length set immediately before. the 
main switch 45 is turned OFF. 

The viewfinder optical system that is shown in 
Figures 2 through 4 is positioned in the camera body 41 
behind the , viewfinder objective window 43.. The 
viewfinder optical system consists of a first lens group 
(zooming-associated driven member/ movable optical 
element) FL1, a second lens group (zooming-associated 
driven member/ movable optical element) FL2, a prism FP, 
and an eyepiece FL3 , in that order from the object side. 
The viewfinder optical system serves as a zoom viewfinder 
which varies the focal length in association with a 
zooming operation of the photographing optical system. 
The first lens group FL 1 and the second lens group FL2 
are driven along a viewfinder optical axis Fz , which is 
parallel to the photographing optical axis PZ, in a 
predetermined moving manner to vary an angle of view 
(magnification) of the viewfinder optical system. 

Figures 5 and 6 show elements of a drive mechanism 
(rotation transfer mechanism) for driving the 

17 
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photographing lens system and the viewfinder optical 
system of the zoom lens camera 40 in association with each 
' y -'*a£her» by^ransMtiiag^otati^&r ^rbta^^aT^ring 1 to 
an associated member . The zoom lens camera 40 is provided 
5 in the camera body 41 with a cam ring (rotational ring) 
10 which is rotatable about the optical axis PZ . The cam 
ring 10 is provided, on an outer peripheral surface 
thereof in the vicinity of a rear end of the cam ring 10,. 
with a male helicoid 11 which is formed on a predetermined 
10. area on the outer peripheral surface of the cam ring 10 
in the optical axis direction (i.e., the direction of the 
optical axis PZ). The zoom lens camera 40 is provided 
around the cam ring 10 with a support ring (not shown). 
This support ring is provided on an inner peripheral 
15 surface thereof with a female helicoid which is engaged 
with the male helicoid 11 of the cam ring 10. The cam 
ring 10 is provided on. threads of the male helicoid 11 
with a spur gear 12 which includes threads extending 
parallel to the optical axis PZ . The spur gear 12 is in 
20 mesh with a zoom gear 13. The zoom gear 13 is rotatably 
fitted on a shaft (not shown) extending parallel to the 
axis of rotation of the cam ring 10, and ia..in,mesh. with 
a spur gear (pinion) 14. The spur gear 14. is in mesh with 
another spur gear (pinion) 15. The spur gears 14 and 15 
25 are elements of a reduction gear train for transferring 

18 



a driving force of a zoom motor M (see Figure 6) to the 
zoom gear 13. The rotational axes of the spur gears 14 
-J, ..* .. ~».>- --- . u^Crd, 1.5-..,iare.._-p.ar,a.Ll^!.i , tq the rte^a-tiohal^axis^^fiith^e -^©^nf *""' • JS5 « ; ^ !ir '** :, - ,a 
gear 13. Accordingly, a rotation of the zoom motor M 
5 causes the zoom gear 13 to rotate, and this rotation of 
the zoom gear 13 causes the cam ring 10 to rotate by 
engagement of the zoom gear 13 with the spur gear 12 . When 
rotated, the cam ring 10 moves along the optical axis PZ 
(along the axis of rotation of the cam ring 10) while 
10 rotating due to engagement of the male helicoid 11 that 
is formed on an outer peripheral surface of the cam ring 
10 with the female helicoid that is formed on an inner 
peripheral surface of the aforementioned support ring 
(not shown). The zoom gear 13 is formed to have a long 
15 length in the optical axis direction so as to remain 
engaged with the spur gear 12 even if the cam ring 10 moves 
along the optical axis PZ . 

The cam ring 10 is provided on an inner peripheral 
surface and an outer peripheral surface thereof with a 
20 plurality of inner cam grooves 16 and a plurality of outer 
cam grooves 17, respectively. Two support members (not 
shown) "hich ^respectively support ^hefirst lens group 
PL1 and the second lens group PL2 are linearly guided along 
the optical axis Pz without rotating. A plurality of cam 
25 followers formed on the support member for the first lens 

19 



group PLl are respectively engaged -in the plurality of 
outer cam grooves .17, while another plurality of cam 
r M 1 fo*te.r c s^ 0 J me d =0 n,£he.. s.upp.e«fe .member- f©t4be^ ecoitd- left ^ 
group PL2 are respectively engaged in the plurality of 
inner cam grooves 16 . A rotation of the cam ring 10 causes 
the first lens group PLl to move along the optical axis 
PZ in a predetermined moving manner which is' determined 
by the resultant of a movement of the cam ring 10 itself 
along the optical axis PZ due to the aforementioned male 
and female helicoids and another movement given by the 
engagement of the plurality of outer cam grooves 17 with 
the associated plurality of cam followers , and at the same 
time, causes the second lens group PL2 to move along the 
optical" axis PZ in a predetermined moving manner which 
is determined by the resultant of a movement of the cam 
ring 10 itself along the optical axis PZ due to the 
aforementioned male and female helicoids and another 
movement given by the engagement of the plurality of inner 
cam grooves 16 with the associated plurality of cam 
followers. The shutter PA is moved together with the 
second lens group PL 2 . . The aforementioned male and 
female helicoids, the outer cam ..grooves ; 17. and ,the 
associated cam followers, the inner cam grooves 16 and 
the associated cam followers constitute an optical- 
element drive mechanism. 
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The viewfinder optical, system is driven in 
association with a zooming operation of the photographing 
a - *ct» - » *-fcrs**w>^>.- - . MiJRB ^ ^»^h.4«l> . -S Y s t e m v i a a= zeom i w§ ~ SWWO'c i a irfg> me cfea ii4sin-'4#;'« i ■« 

The zooming-associating mechanism 19 is provided with a 
5 spur gear (pinion) 20, a double gear 21, a first clutch 
gear (master rotational member) 22, an intermediate 
clutch member ( rotational member ) 23, a second clutch gear 
(slave rotational member) 24, a . spring-biased gear 
(pinion) 25 and a cam plate 26. Respective rotational 
10 axes of the spur gear 20, the double gear 21, the first 
clutch gear 22, the intermediate clutch member 23, the 
second clutch gear 24 and the spring-biased gear 25 are 
parallel to the axis of rotation of the zoom gear 13. 

The spur gear 20 is in mesh with the zoom gear 13. 
15 As shown in Figures 7 and 8, the double gear 21 is provided 
with a large spur gear portion 21a and a small spur gear 
portion 21b which are coaxialiy formed integral with each 
other. The large spur gear portion 21a is in mesh with 
the spur gear 20, while the small spur gear portion 21b 

20 is in mesh with the first clutch gear 22. The first clutch 
gear 22, the intermediate clutch member 23 and the second 

ClUtCh . g ? ar 24 .' , al1 of whiGh are rotational members, are 
fitted on a common rotational shaft (common rotational 
axis) XI to be freely rotatable thereon in a manner so 
25 that the intermediate clutch member 23 is sandwiched 
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between the first clutch gear 22 and the second clutch 
gear 24 . The first clutch gear 22 is provided on a surface 
-j. $A er ^ fjac^i ng^t h$ p ij^rjn.e.di^te-. c.l.u.t ch.siember 23rwid*«stfi 
rotation transfer projection (rotation transfer portion) 
22R, while the second clutch gear 24 is" provided on a 
surface thereof facing the intermediate clutch member 2 3 
with a rotation transfer projection (rotatibn transfer 
portion) 24S. The first clutch gear 22 and the second 
clutch gear 24 have the same shape and size. On the other 
hand, the intermediate clutch member 23 is provided on 
a surface thereof facing the first clutch gear 22 with 
a first rotation transfer projection (rotation transfer 
portion) 23R. The intermediate clutch member 23 is 
further provided on another surface thereof facing the 
second clutch gear 24 with a second rotation transfer 
projection (rotation transfer portion) 23S. The second' 
clutch gear 24 is in mesh with the spring-biased gear 25. 
A torsion coil spring (biasing member) 27 is fitted on 
a shaft on which the spring-biased gear .25 is rotatably 
fitted. The cam plate 26 is provided on a surf ace thereof 
facing the cam ring 10 with a rack 26a which extends 
linearly in a direction orthogonal to the rotational shaft. 
XI. The rack 26a is in mesh with the. spring-biased gear 
25, and the cam plate 26 is supported by a support member 
(not shown) to be linearly guided, in a direction 
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orthogonal to the axis of rotation of the spring-biased 
gear 25 (i.e., a direction parallel to the optical axes 
., PZ and-FZ) . ., — — ^-...^>- . _ 

The cam plate 26 is provided with a cam slot 26b and 
5 a cam edge 26c positioned behind the cam slot 26b. The 
first lens group FL1 is supported by a first lens holder 
30 having a cam follower 30a which is engaged in the cam 
slot 26b. The second lens group FL2 is held by a second 
lens holder 31 having a cam follower 31a which is engaged 
0 with the cam edge 26c. The second lens holder 31 is biased 
forwardly along the optical axis FZ to make the cam 
follower 31a remain in contact with the cam edge 26c. The 
first lens holder 30 and the second lens holder 31 are 
linearly guided along the optical axis FZ, and move along 
the optical axis FX in predetermined respective moving 
manners in accordance with contours of the cam slot 26b 
and the cam edge 26c, respectively. 

When the photographing optical system performs a 
zooming operation in a ready-to-photograph state at any 
focal length between wide-angle extremity shown in Figure 
3 and telephoto extremity shown in Figure 4, the first 
lens group PL 1 and the second lens group FL2 are driven 
along the optical axis FZ relative to each other in 
association with the: zooming operation of the 
photographing optical system. On the other hand, the 
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viewfinder optical system does not have to be associated 
with the photographing optical system when positioned 
-between the retracted., positio.n.-~s.ho**n. dn Figure 2 and' 
wide-angle extremity shown in Figure 3 since 
photographing operation is not performed when the 
photographing optical system is positioned between the 
retracted position shown in Figure 2 and ' wide-angle 
extremity shown in Figure 3. it is desirable, from the 
viewpoint of miniaturization of the viewfinder, that the 
viewfinder optical system be not unnecessarily driven 
when a photographing operation is not performed. m the 
present embodiment of the zoom lens camera, respective 
operations of the photographing optical system and the 
viewfinder optical system which are controlled in 
association with each other will be hereinafter discussed 
in detail. 

As shown in Figures 9 through 12, the first rotation 
transfer projection 23R and the second rotation transfer 
projection 23S of the intermediate clutch member 23 are 
positioned to be radially symmetrical with respect to the 
rotational shaft XI, on which the intermediate clutch 
member 2 3 rotates. The rotation transfer projection 22R 
of the first clutch gear- 22 that is coaxial with the 
rotational shaft XI to be supported thereby is positioned 
in a rotational moving path of the first rotation transfer 
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projection 23R so that opposite end surfaces (a first end 
surface 22R1 and a second end surface 22R2 ) of the rotation 
t raJi3f er pro jec-tion 2 2R in ^rd^ttfonaa-direc^j^VneteOr^- 
move closer or away from opposite end surfaces (a first 
end surface 23R1 and a second end surface 23R2) of the 
first rotation transfer projection 23R in a rotational 
direction thereof when the first clutch gear 22 and the 
intermediate clutch member 23 rotate relative to each 
other. on the other hand, the rotation transfer 
projection 24S of the second clutch gear 24 that is coaxial 
with the rotational shaft xi to be supported thereby is 
positioned in a rotational moving path of the second 
rotation transfer projection 23S so that opposite end 
surfaces (a first end surf ace 24S1 and a second end surface 
24S2) of the rotation transfer projection 24S in a 
rotational direction thereof move closer or away from 
opposite end surfaces (a first end surface 23S1 and a 
second end surface 23S2 ) of the second rotation transfer 
projection 23S in a rotational direction thereof when the 
intermediate clutch member 23 and the second clutch gear 
2 4 rotate relative to each other. Although the first 
clutch gear 22, the intermediate clutch member 23 and the 
second clutch gear 24 are illustrated to deviate from 
their original positions for the purpose of making their 
angular positions (rotational positions) easy to be 
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visually recognized in Figures 9 through 12, the first 
clutch gear 22, the -intermediate clutch member 2 3 and the 

common rotational shaft X-l. 
5 Figure 9 shows the elements of the zooming- 

associating mechanism 19 which are shown in Figures 7 and 
8 in . the retracted state of the photographing optical 
system, Figure 10 shows the same elements in a 
transitional state of the photographing optical system 
10 between the retracted state and the wide-angle extremity, 
Figure 11 shows the same elements at wide-angle extremity , 
and Figure 12 shows the same elements at telephoto 
extremity. m Figures 9 through" 12, rotational 
directions of the gears 21, 22, 24 and 25 and the 
15 intermediate clutch member 23 when the zoom lens 41 is 
advanced in a direction from the retracted position to 
telephoto extremity are shown by solid line arrows, and 
rotational directions of the gears 21, 22, 24 and 25 and 
the intermediate clutch member 23 when the zoom lens 41 
20 is retracted in a direction from telephoto extremity to 
the retracted position are shown by one-dot chain line 
arrows , 

In the retracted state shown in Figure 9, the first 
end surface 22R1 of the rotation transfer projection 22R 
25 that projects from the first clutch gear 22 is in contact 
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with the first end surface 23R1 of the first rotation 
transfer projection 23R that projects from the 
„, interme*isa?t-e>cl^^^ sorf^c'e 
24S1 of the rotation transfer projection 24S that projects 
from the second clutch gear 2 4 is in contact with the first 
end surface 23S1 of the second rotation transfer 
projection 23S that projects from the intermediate clutch 
member 23. The zooming-associating mechanism 19 is 
provided with a stop member (not shown) by which the second 
clutch gear 24 is prevented from rotating 
counterclockwise as viewed in Figure 9 beyond the angular 
position shown in Figure 9, and the biasing force of the 
torsion coil spring 27 causes the second clutch gear 24 
to rotate in a direction to come into contact with the 
stop member. The double gear 21, the small spur gear 
portion 21b of which is in mesh with the first clutch gear 
22, does not rotate unless the zoom motor M is actuated. 
Therefore, the gears 21,. 22 , 24 and 25 and the intermediate 
clutch member 23 remain in their respective angular 
positions shown in Figure' 9 when the zoom motor M is at 
rest. 

Driving the zoom motor M to rotate in a lens barrel 
advancing direction thereof from the retracted state of 
the zoom lens 41 causes the zoom gear 13 to rotate in a 
lens barrel advancing direction thereof via the reduction 
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gear train (the spur gears 14 and 15), thus causing the 
cam ring 10 to move forward along the optical axis PZ while 

f m 

tOTA % ..^Pt-.a-tAPg ^^t-th^ same fcisn'e^thS 'T^iSS^^-^^m^S&oi^^B.. * 
13 causes the double gear 21 to rotate counterclockwise 
5 as viewed in Figure 9 via the spur gear 2 0, which is in 
mesh with the zoom gear 13 and the large spur gear portion 
21a of the double gear 21. Subsequently, this 
counterclockwise rotation of the double gear 21 causes 
the first clutch gear 22, which is in mesh with the small 
10 spur gear portion 21b of the double gear 21, to rotate 
clockwise as viewed in Figure 9. Because the direction 
of this clockwise rotation of the first clutch gear 22 
causes the first end surface 22R1 of the rotation transfer 
projection 2 2R to move away from the first end surface 
15 23R1 of the first rotation transfer projection 23R while 
the second end surface 22R2 of the rotation transfer 
. projection 22R and the second end surface 23R2 of the first 
rotation transfer pro jection 23R are positioned away from 
each other in a rotational direction about the rotational 
20 shaft XI, the rotation transfer projection 22R of the 
first clutch gear 22 does not come into contact with the 
first rotation transfer projection 2 3R of the 
intermediate clutch member 23 for a while upon the 
commencement of the rotation of the first clutch gear 22, 
25 so that the clockwise rotation of the first clutch gear 
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22 is not transferred to the intermediate clutch member 

23 during this time. if the intermediate clutch member 
2-3 V " do<yj ri ^Q.t^ rot ate.,;, .^hse ^second -cl-iat^s-h.,. geair ^c^d^trixe 
spring-biased gear 25, which follow the intermediate 
clutch member 23, do not rotate either, and the zoom 
view-finder is not driven accordingly. 

Upon the first clutch gear 22 reaching 'the angular 
position thereof shown in Figure 10 after idling relative 
to the intermediate clutch member 23 by a predetermined 
angle of rotation (approximately 220 degrees in this 
particular embodiment), the second end surface 22R2 of 
the rotation transfer pro jection 22R comes in contact with 
the second end surface 23R2 of the first rotation transfer 
projection 23R. Upon contact of the second end aurface 
2 2R2 with the second end surface 2 3R2, the intermediate 
clutch member 23. integrally rotates together with the 
first clutch gear 22 clockwise as viewed in Figure 10. 
However, this clockwise rotation of the intermediate 
clutch member 23 causes the first end surface 23S1 of the 
second rotation transfer projection 23S to move away from 
the first end surface 24S1 of the rotation transfer 
projection 24S while the second end surface 23S2.qf the 
second rotation transfer projection 23S and the second 
end surface 24S2 of the rotation transfer projection 24S 
are positioned away from each other in a rotational 
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direction about the rotational shaft XI, the second 
rotation' transfer projection 23s of the intermediate 

rotation transfer projection 24S of the second clutch gear 
5 2 4 for a while upon the commencement of the rotation of 
the intermediate clutch member 23 so that the clockwise 
rotation of the intermediate clutch member 23 is not 
transferred to the second clutch gear 24 during this time. 
Upon the intermediate clutch member 23 reaching the 
10 angular position thereof shown in Figure 11 after idling 
relative to the second clutch member 24 (together with 
the first clutch gear 22) by a predetermined angle of 
rotation (approximately 220 degrees in this particular 
embodiment), the second end surface 23S2 of the second 
15 rotation transfer projection 23S comes in contact with 
the second end surface 24S2 of the rotation transfer 
projection 24S. At this stage , the photographing optical 
system is at wide-angle extremity. upon this contact of 
the second end surface 23S2 with the second end surface 
20 23R2, a clockwise rotation of the intermediate clutch 
member 23 as viewed in Figure 11 is transferred to the 
second clutch gear 24 so that the second clutch gear 24 
rotates together with both the first clutch gear 22 and 
the intermediate clutch member 23 clockwise as viewed in 
25 Figure 11. This clockwise rotation of the second clutch 
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gear 2 4 causes the spring-biased gear 25, which is in mesh 
with the second clutch gear 24, to rotate counterclockwise 
* ?a_s ; v.iewed-- : in- .Figjare 4JL;..*. TJi^/^ea^ioh-^rf-^S^wprihg- 
biased gear 25 causes the cam plate 26 to move linearly. 
Consequently, the first lens group FL1 and the second lens 
group FL2 of the viewfinder optical system move along the 
optical axis FZ while changing the distance therebetween 
to perform a zooming operation in a direction from the 
wide-angle extremity toward the telephoto extremity in 
accordance with a zooming operation of the photographing 
optical system. in order to stabilize the operation of 
the viewfinder optical system, it is possible to modify 
the illustrated embodiment of the zooming-associating 
mechanism 19 in a manner so that a clockwise rotation of 
the intermediate clutch member 23 as viewed in Figure 11 
is transferred to the second clutch gear 24 slightly 
before the photographing optical system reaches the 
wide-angle extremity. 

The first clutch gear 22, the intermediate clutch 
member 23 and the second clutch gear 24 integrally rotate 
on the rotational shaft XI over a zooming range from the 
wide-angle extremity position shown in Figure 11 to 
telephoto extremity position shown in Figure 12 so that 
the spring-biased gear 25 rotates. Rotation of the 
spring-biased gear 25 in a direction toward the telephoto 
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extremity (counterclockwise as viewed in Figure 11) from 
the angular position shown in Figure 11 at the wide-angle 
:T£. ft ow-. ,-?^*^mi,ty^^causeLS , the' tors-ton ■eaf^ spri^g^j* t-o^-f le-x'^ 

correspondingly, and the amount of flexing of the torsion 
5 coil spring 2 7 becomes maximum at the telephoto extremity 
shown in Figure 12. Therefore, the spring-biased gear 
25 is continuously acted upon by a rotational, biasing 
force (clockwise force as viewed in Figure 12) so as to 
return the spring-biased gear 25 back to the angular 
10 position thereof at wide-angle extremity (the angular 
position shown in Figure 11) in a zooming range beyond 
the wide-angle extremity toward the telephoto-extremity 
by the resiliency of the torsion coil spring 27. However, 
if the zoom motor M stops at any focal length during a 
15 zooming operation in a direction from wide-angle 
extremity toward telephoto extremity, the double gear 21 
is prohibited from rotating, and accordingly, the first 
- clutch gear 22, the intermediate clutch member 23, the 
second clutch gear 24 and the spring-biased gear 25 are 
20 not rotated by the biasing force of the torsion coil spring 
27, and are therefore held at their respective angular 
positions at which the zoom motor M stops. 

Driving the zoom motor M in a direction to retract 
the zoom lens barrel 42 from any focal length except for 
25 the wide-angle extremity causes the double gear 21 to 
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rotate clockwise as viewed in Figures 9 through 12, i.e. , 
in a reverse rotational direction at the operation 
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rotation of the double gear 21 causes the first clutch 
gear 22, which is in mesh with the double gear 21, to rotate 
counterclockwise. This counterclockwise rotational 
direction of the first clutch gear 22 causes the second 
end surface 22R2 of the rotation transfer projection 22R 
to move away from the second end surface 23R2 of the first 
rotation transfer projection 23R. However, the 
intermediate clutch member 23 and the second clutch gear 
24 rotate together with first clutch gear 22 because the 
spring-biased gear 25, the second clutch gear 24 and the 
intermediate clutch member 23 are biased so as to rotate 
in association with the rotational direction of the first 
clutch gear 22 by the resiliency of the torsion coil spring 
27. This causes the spring-biased gear 25 to rotate in 
a rotational direction reverse to the rotational 
direction thereof at the time of a zooming operation from 
the wide-angle extremity to ' telephoto extremity , to 
thereby move the cam plate 26. Consequently, the first 
lens group FL1 and the second lens group. FL2 move/along 
the optical axis fz while changing the distance 
therebetween to perform a zooming operation in 
association with a zooming operation of the photographing 
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optical system. Similar to the case at the time of a 
zooming operation in a direction from the wide-angle 
- ..^xtremitx., toward . -t fee^t e le pt*oTO~e^&Ee»±Je.n r:i£~tfce^ocmr 
motor M stops at any focal length during a zooming 
operation in a direction from telephoto extremity toward 
the wide-angle extremity, the double gear 21 is prohibited 
from rotating, and accordingly, the first clutch gear 22, 
the intermediate clutch member 23, the second clutch gear 
24 and the spring-biased gear 25 are not rotated by the 
biasing force of the torsion coil spring 27, and are 
therefore held at their respective angular positions at 
the stop time of the zoom motor M. Consequently, the 
first lens group FL1 and the second lens group FL2 stop 
moving. 

in a zooming operation in a direction toward the 
wide-angle extremity from the telephoto extremity side, 
a rotation of the first clutch gear 22 to the angular 
position thereof at the wide-angle extremity causes the 
second clutch gear 24 to come into contact with the 
aforementioned stop member (not shown), thus stopping 
rotations of the second clutch gear 24 and the 
spring-biased gear 25 which are caused by the rotation 
of the first clutch gear 22. In addition, this stop of 
the second clutch gear 24 stops the biasing force of the 
torsion coil spring 27 which exerts on the intermediate 
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clutch member 23, thus causing the intermediate clutch 
member 23 to stop rotating. Thereafter, driving the zoom 
_Vs^« • -motor & M^in a^dire.c*4;Q.n*to .further retract the ^bonrle'ffl 
barrel 42 from wide-angle extremity causes the first 
5 clutch gear 22 to continue rotating counterclockwise as 
viewed in Figure 11 so that the second end surface 22R2 
of the rotation transfer projection 22R gradually moves 
away from the second end surface 23R2 of the first rotation 
transfer projection 23R. At this stage, the intermediate 
10 clutch 2 3 remains at the angular position thereof at which 
the second end surface 23S2 of the second rotation 
transfer projection 23S is in contact with the second end 
surface 24S2 of the rotation transfer projection 24S. 
Immediately after the first clutch gear 22 rotates (idles) 
15 relative to the intermediate clutch member 23 by a 
predetermined amount of rotation, the first end surface 
22R1 of the rotation transfer projection 22R comes into 
contact with the first end surface 23R1 of the first 
rotation transfer projection 23R, and thereafter the 
20 intermediate clutch member 2 3 rotates together with the 
first clutch gear 22. This rotation of the intermediate 
clutch 23 together with the first clutch gear .2 2 causes 
the second end surface 23S2 of the second rotation 
transfer projection 23S to move away from the second end 
25 surface 24S2 of the rotation transfer projection 24s, and 
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at the same time, causes the first end surface 23S1 of 
the second rotation transfer projection 23S to approach 
... tH-MSS* . end - s -4?face ..2*S&r.*m:.tft*: irote^Mv+miMler' 
projection 24S as the intermediate clutch 23 idles 
relative to the second clutch gear 24 which stands still. 

When the zoom lens barrel 42 is fully retracted and 
the zoom motor M stops rotating, the first clutch gear 
22, the intermediate clutch gear 23 and the second clutch 
gear 24 are positioned as shown in Figure 9, in which the 
first end surface 23S1 of the second rotation transfer 
projection 23S is in contact with the first end surface 
24S1 of the rotation transfer projection 24S. As can be 
seen from a comparison of Figures 9 and 11, the second 
clutch gear 24 stands still even though the first clutch 
gear 22 continues to rotate in an advancing/retracting 
range (non-photographing range) of the photographing 
optical system between the wide-angle extremity and the 
retracted position. Accordingly, the. interconnection 
mechanism between the viewfinder optical system and the 
photographing optical system is released in the 
advancing/retracting range between the wide-angle 
extremity and the retracted position. 

As can be understood from the above descriptions, 
according to the above illustrated embodiment of the zoom . 
lens camera, the interconnection mechanism between the 
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viewfinder optical system and the photographing optical 
system is released in the advancing/retracting range of 
>: t he ?photag-r a-ph-i.n.cpvopt heh.1- sys €«w%»tv^en*"th«^i^i^ , an|Je V: 
extremity and the retracted position by rotating the first 
5 clutch gear 22, the intermediate clutch member 23 and the 
second clutch gear 24, which are positioned coaxially on 
a common axis (the. rotational shaft. XI ), relative to one 
another in predetermined respective rotating manners so 
that the zoom viewfinder is not driven in association with 
10 a zooming operation of the photographing optical system. 
A conventional zooming-associating mechanism of a zoom 
lens camera with an association releasing function for 
releasing association (interconnection/linkage) between 
a viewfinder optical system and a photographing optical 
15 system of the zoom lens camera, wherein a cam surface or 
a cam edge of a cam -member corresponding to the cam member 
2 6 of the present embodiment of the zoom lens camera is 
provided with a non-driving cam range by which movable 
lens groups (such as the first lens group FL1 and the 
20 second lens group FL2 of the present embodiment of the 
zoom lens camera) of the viewfinder optical system are 
not driven in association with either a forward movement 
or a rearward movement of the cam member, is known in the 
art. However, in this conventional zooming-associating 
25 mechanism having the cam member with such a non-driving 
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cam range, the cam member is driven every time the movable 
lens groups of the photographing optical system are driven 
.Regard, less - - y_ - of - . wheC*i"eTr"?:. * &^&***>*^*&&&&t*±ix.£1Sft*' «*~~ 0 *?"" 
(interconnection/linkage) between the viewfinder 
optical system and the photographing optical system is 
released or not. This requires a large space for securing 
the wide moving range of the cam member/ thus becoming 
an obstacle to a miniaturization of the zoom lens camera 
Unlike this conventional zooming-associating mechanism, 
the present embodiment of the zooming-associating 
mechanism 19 requires only a minimum space for securing 
the moving range of the cam plate 26 because the cam plate 
2 6 is driven only when the viewf inder optical system needs 
to be driven in association with an operation of the 
15 photographing optical system. 

Specifically, in the present embodiment of the 
rotation transfer mechanism, the number of rotational 
members which are . coaxially positioned and rotated 
relative to one another is three, and relative rotations 
(idle rotations) among the three rotational members are 
made possible in two stages, specifically a relative 

rQtatio l: b ^^ ( a e .^i«t.clutch gear 22 and the ■ - 

intermediate clutch member 23 at one stage, and another 
relative rotation between the intermediate clutch member 
23 and the second clutch gear 24 at another stage. This 
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allows the rotation transfer mechanism to adequately cope, 
even if the maximum amount of advancing movement of the 

.-^7*, > io *°™<iZ n >L ^f^A"A 2 < f tMc£Rtr f ct^ position to^th e ^> . * 
wide-angle extremity is large, i.e., even if the maximum 
5 amount of rotation of the zoom gear 13 is large. In other 
words, the preset invention is particularly effective for 
a zoom lens camera having a retractable zoom lens whose 
amount of advancing movement from the retracted position 
to a ready-to-photograph' position (e.g., wide-angle 
10 extremity) is large. 

Although the number of the rotational members which 
are coaxially positioned and rotated relative to one 
another is three. in the above illustrated embodiment of 
the rotation transfer mechanism, the number of the 
15 rotational members can be more than three if it is desired 
to increase the maximum angle of relative rotation among 
the rotational members for releasing the association 
between the photographing optical system and the 
viewfinder • optical system. if the number of the 
20 rotational members is four or more, the zooming- 
associating mechanism only needs to be provided with a 
plurality of members each of which corresponds to the 
intermediate clutch. member 23 of the above illustrated 
embodiment of the zooming-associating mechanism 19. 
25 Although described above in detail with reference 
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to the accompanying drawings, the present invention is 
not limited solely to the particular embodiment described 
.... ^o^^r. instance.,, ^h 9 yi^^e\.^^e^ plate- 26- 

serves as a member for driving movable lens groups of the 
5 viewfinder optical system in the above described 
embodiment/ the flat cam plate 26 can be replaced by a 
cylindrical cam member which serves as an alternative 
driving member. 

Although the above described embodiment of the 
) zooming-associating mechanism 19 is provided with the 
aforementioned stop member (not shown ), by which the 
second clutch gear 2,4 is prohibited from rotating 
counterclockwise as viewed in Figure 9 beyond the angular 
position shown in Figure 11 at wide-angle extremity of 
the zoom lens, such a stop member can be omitted if the 
torsion coil spring 27 is released from being flexed upon 
Jthe second clutch. gear 24 reaching the angular position 
.thereof shown in. Figure 11 (also shown in Figures 9 and - 
10). 

The present invention can be applied not only to a 
zoom viewfinder of a zoom lens camera such as the 
viewfinder of the above described embodiment of the zoom 
lens camera but also to a zoom flash which varies its angle 
of illumination in association with a zooming operation 
of the photographing optical system. Specifically, the 
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first lens group FL1 and the second lens group FL2 of the 
viewfinder optical system of the above described 
. -,J^?*iSSJp. °J, . th «V_ 4 W 9 amera-can be us^ed v* thofc e'» 
of a zoom flash which are moved to vary the angle of 
illumination thereof in association with a zooming 
operation of the photographing optical system. 

The present invention can be applied not only to a 
drive mechanism for driving the photographing lens system 
with a cam ring which rotates while moving along the 
optical axis of the photographing lens system, such as 
the drive mechanism (rotation transfer mechanism) of the 
above described embodiment of the zoom lens camera, but 
also to any other drive mechanism for driving the 
photographing lens system. For instance, a zoom lens 
camera in which a zooming operation is performed with a 
cam ring which rotates at a fixed position without moving 
along the optical axis of the photographing optical system 
is known in the art, and the present invention can be 
applied to this type of zoom lens camera. The present 
invention can be applied to a zoom lens camera in which 
the photographing optical system thereof is driven by a 
drive mechanism using no cam ring. 

In addition, the present invention can be applied 
not only to a rotation transfer mechanism like the 
rotation transfer mechanism incorporated in the above 
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described embodiment of the 2 oom lens camera, but also 
to a rotation transfer mechanism incorporated in a 
^^m,^^- i>t*?5* than a zopm^aens. .camera. ,, . : 
As can be understood from the foregoing, according 
to the present invention, a zoom lens camera is achieved 
which includes a zooming-associated driven member which 
is driven in association with a zooming operation of a 
photographing optical system, and an associating 
■mechanism for associating the zooming-associated driven 
member with a photographing optical system, wherein the 
associating mechanism selectively switches between an 
association state in which the zooming-associated driven 
member is driven in association with the zooming operation 
and' an association released state in which the 
zooming-associated driven member is not driven in 
association with the zooming operation, and wherein the 
associating, mechanism can be constructed as a small and 
compact mechanism. 

in addition, according to the present invention, a 
rotation transfer mechanism for transmitting rotation of 
a rotational ring to an associated member to move the 
associated member in association with the rotation of the 
rotational ring is achieved, wherein the rotation 
transfer mechanism can selectively switched between an 
association state, in, which the associated member is 
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driven in association with rotation of the rotational ring 
and an association released state in which'the associated 
™^*^ZJ\ d \**}2**M. association .with- *ct**±wir*f 'the, 
rotational ring, and wherein the rotation transfer 
mechanism can be constructed as a small and compact 
mechanism. 

Obvious changes may be made in the specific 
embodiments of the present invention described herein, 
such modifications being within the spirit and scope of 
the invention claimed, it is indicated that all matter 
contained herein is illustrative and does not limit the 
scope of the present invention. 
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